In this work, Liu et al. developed an updated VOC emission inventory for the on road vehicles in China for 2015. Particularly, they refined their analysis by using vehicle activity data collected from a large number of GPS records, taking into account VOC evaporation emissions from gasoline vehicles, and including tailpipe IVOC emission estimates. The topic is suitable for the Atmospheric Chemistry and Physics and the technical part of the manuscript is relatively well described. However, there are some technical, editorial, and grammatical issues in the current manuscript that need to be clarified and corrected first. The manuscript is highly suggested to be grammar checked by native English speakers. Considering the results of this work is potentially of great value to the atmospheric modeling community, the reviewer suggests a carefully revised manuscript for publication in ACP.
In section 2.2 Vehicle activity:
"The average mileage for trucks were obtained from a commercial source with data feeding of more than 2 million trucks, mainly commercial vehicles installed with either the GPS or China Bei Dou System (BDS). Location, speed and vehicle type information are live fed to the commercial platform. The VKT for each truck category was calculated using the monitored data from the platform."
In section 3.1.2 VKT characteristics of LDPVs: Table 3 summarized vehicle mileages of trucks in China. VKT of trucks is significantly influenced by vehicle age. The annual mileage of China 0 and China 1 trucks are much lower than vehicles of the same type with better control technologies. Aging of trucks greatly impact their performances due to common overloading seen in China. Several cities have implemented low emission zones to restrict entry of trucks with outdated control technologies.
as separate vehicle types, the authors should add a statement previously that LD, MD, and HD passenger vehicles do not include taxis. Third, the reviewer is wondering what kind of vehicles are treated as alternative-fuel vehicles? Electric? Plug-in electric? Hybrid? Internal combustion engine vehicles running on alternative fuels such as CNG/LNG/LPG, methanol, or ethanol? Fourth, the vehicle classification is not consistently used in the manuscript. For example, there are a number of vehicle types in Table S4 and S5 that are not described in Sect. 2.1. "Mini" truck is mentioned line 215, but is not described in Sect. 2.1. The authors classified the vehicles into passenger vehicles (LD, MD, and HD), taxis, buses, trucks (LD, MD, and HD), and motorcycles in Sect. 2.1. However, later in the main text (e.g., Sec. 3.2, Figures 1a, 4c , and 5a, and Table S4 and S5), it seems that they also considered taxis and buses as passenger vehicles. If so, this should be stated in the manuscript, and classification criterions should be clearly provided.
Response:
The whole section was rewritten to be clear. The revised section has addressed all concerns from reviewer. The new classification is keeping consistent through the whole manuscript as well as the supporting information. The criterions to distinguish LD, MD, and HD passenger vehicles and to distinguish LD, MD, and HD trucks are given. Second, we provided a statement that LD, MD, and HD passenger vehicles do not include taxis. Third, we discussed what kind of vehicles are treated as alternative-fuel vehicles.
Author's changes in manuscript:
The following sentences were added. "In total, 25 types of on-road vehicles were considered in this study, including passenger vehicles, trucks and motorcycles (GMs). Passenger vehicles were further divided into 18 types: light-duty gasoline passenger vehicles excluding taxies (LDGPVs), light-duty diesel passenger vehicles excluding taxies (LDDPVs), light-duty alternative-fuel passenger vehicles excluding taxies (LDAPVs), medium-duty gasoline passenger vehicles excluding buses (MDGPVs), medium-duty diesel passenger vehicles excluding buses (MDDPVs), medium-duty alternative-fuel passenger vehicles excluding buses (MDAPVs), heavy-duty gasoline passenger vehicles excluding buses (HDGPVs), heavy-duty diesel passenger vehicles excluding buses (HDDPVs), heavyduty alternative-fuel passenger vehicles excluding buses (HDAPVs), light-duty gasoline taxis (LDGTAs), light-duty diesel taxis (LDDTAs), light-duty alternative-fuel taxis (LDATAs), medium-duty gasoline buses (MDGBUs), medium-duty diesel buses (MDDBUs), medium-duty alternative-fuel buses (MDABUs), heavy-duty gasoline buses (HDGBUs), heavy-duty diesel buses (HDDBUs) and heavy-duty alternative-fuel buses (HDABUs). For passenger vehicles, light-duty refers to vehicles with length less than 6000mm and ridership no more than 9. Medium-duty refers to vehicles of length less than 6000mm and ridership between 10-19. Heavy-duty refers to vehicles of length no less than 6000mm or ridership is no less than 20. These vehicles were further classified by control technologies (i.e., China 0, China 1, China 2, China 3, China 4 and above). Alternative-fuel vehicles in this study include compressed natural gas (CNG), liquefied natural gas (LNG) and liquefied petroleum gas (LPG) vehicles.
Trucks (or freight trucks) were divided into 6 types: light-duty gasoline trucks (LDGTs), light-duty diesel trucks (LDDTs), medium-duty gasoline trucks (MDGTs), mediumduty diesel trucks (MDDTs), heavy-duty gasoline trucks (HDGTs), heavy-duty diesel trucks (HDDTs). For trucks, a light-duty truck refers vehicles with mass less than 3500kg. A medium-duty truck refers to vehicles with mass ranging from 3500kg to 12000kg. A heavy-duty truck refers vehicles of mass more than 12000kg." Line 143, please double check whether provincial motorcycle population data are provided in China Automotive Industry Yearbook. Table 1 . The population of motorcycle is missing in Table 1 . In addition to Figures 4 and 5, the reviewer suggests the authors providing a table to summarize the VOC/IVOC emissions at the country level by vehicle type (i.e., LDPV, MDPV, HDPV, Taxi, Bus, LDT, MDT, HDT, and motorcycles) and by control technology (i.e., China 0 to 5).
Response:
(1) Beside the VKT data for LDPV, which was discussed in detail, the VKT for all the other vehicle types were summarized in Table 3 . 
Author's changes in manuscript:
(1) For VKT: (4) For emissions: About emission factors (EFs) of VOC/IVOC, the reviewer has the following suggestions and questions:
(1) Title of Table S4 and S5, indicate these are "tailpipe" VOCs. Please also double check whether the unit is mg/km or g/km
Response: The titles of Table S4 and S5 were revised and the units are all g/km.
Author's changes in manuscript: Table S4 . VOCs tailpipe emission factors used in this study (g/km). Table S5 . IVOCs tailpipe emission factors used in this study (g/km).
(2) Tailpipe EFs of motorcycles are missing in Table S4 and S5. They are not mentioned in the main text, either.
Response: Tailpipe EFs of motorcycles are added in Table S4 . The IVOC emissions were only calculated for non-GMs. We revised the sentences in Sect. 2.3 to clarify this point.
For IVOCs emission factors, a mapping to match US emission certification level to China emission level was built (Table S3 ). Only the non-GMs were considered for the IVOC emissions evaluation. Response: Yes. The calculation is based on more detailed classification. We have modified Sect. 2.1. Now the vehicle classification is consistent through the whole manuscript.
In total, 25 types of on-road vehicles were considered in this study, including passenger vehicles, trucks and motorcycles (GMs). Passenger vehicles were further divided into 18 types: light-duty gasoline passenger vehicles excluding taxies (LDGPVs), light-duty diesel passenger vehicles excluding taxies (LDDPVs), light-duty alternative-fuel passenger vehicles excluding taxies (LDAPVs), medium-duty gasoline passenger vehicles excluding buses (MDGPVs), medium-duty diesel passenger vehicles excluding buses (MDDPVs), medium-duty alternative-fuel passenger vehicles excluding buses (MDAPVs), heavy-duty gasoline passenger vehicles excluding buses (HDGPVs), heavy-duty diesel passenger vehicles excluding buses (HDDPVs), heavyduty alternative-fuel passenger vehicles excluding buses (HDAPVs), light-duty gasoline taxis (LDGTAs), light-duty diesel taxis (LDDTAs), light-duty alternative-fuel taxis (LDATAs), medium-duty gasoline buses (MDGBUs), medium-duty diesel buses (MDDBUs), medium-duty alternative-fuel buses (MDABUs), heavy-duty gasoline buses (HDGBUs), heavy-duty diesel buses (HDDBUs) and heavy-duty alternative-fuel buses (HDABUs). For passenger vehicles, light-duty refers to vehicles with length less than 6000mm and ridership no more than 9. Medium-duty refers to vehicles of length less than 6000mm and ridership between 10-19. Heavy-duty refers to vehicles of length no less than 6000mm or ridership is no less than 20. These vehicles were further classified by control technologies (i.e., China 0, China 1, China 2, China 3, China 4 and above). Alternative-fuel vehicles in this study include compressed natural gas (CNG), liquefied natural gas (LNG) and liquefied petroleum gas (LPG) vehicles.
Trucks (or freight trucks) were divided into 6 types: light-duty gasoline trucks (LDGTs), light-duty diesel trucks (LDDTs), medium-duty gasoline trucks (MDGTs), mediumduty diesel trucks (MDDTs), heavy-duty gasoline trucks (HDGTs), heavy-duty diesel trucks (HDDTs). For trucks, a light-duty truck refers vehicles with mass less than 3500kg. A medium-duty truck refers to vehicles with mass ranging from 3500kg to 12000kg. A heavy-duty truck refers vehicles of mass more than 12000kg. 
Passenger vehicles

Author's changes in manuscript:
The emission factors of diurnal and hot soak were obtained by a set of Sealed Housing for Evaporative Determination (SHED) tests, as was introduced in our previous study (Liu et al., 2015) . The detailed emission factors were summarized in Table S6 .
For motorcycles, the calculation of evaporative emissions was simplified. Because the activity data could not support to calculate diurnal, refueling, hot soak or running loss. So we use the following equation to calculate total evaporative emissions for GMs based on the mileages.
where , represents the annual evaporative emissions from GMs registered in province i (gyear -1 ); represents the evaporative emission factor of GMs (gkm 
